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THE love of knowledge and the defire of improvement are deeply rooted; id 
the minds of all ; yet, from fituation in life, the want of the .oppprtu-; 
nities of cherifhing thofe difpofitions : or the habits acquired by adopting, 
unexamined, the prejudices of thofe we have a good opinion of: that defire and that 
love often lofe their influence. To be enlightened, and to have the powers of the 
underftanding extended, is not only the wifh and the purfuit, but the privilege of the, 
affiduous, both in the contemplative and in the a&ive parts of life;, even the indolent 
and the ignorant have no averfion to obtain the pleafing reflexion's thofe enjoy, who 
have trod the mazes of fcience, or penetrated the recedes of nature, could they find 
their way through the paths that would condudt them thither, with as little trou- 
ble as taking a nap in an eafy chair. 

Between thefe two clafles of the induftrious and the inactive ; there are many worthy,: 
good-intentioned, and generous, not deftitute of abilities; who, for want of a proper 
plan in the early part of life, or through the neglett of thofe who have had, the care 
of their education, are not great proficients in the fciences : yet, impelled by an 
amiable difpofition of mind, take a pleafure in giving encouragement to fuch of their 
contemporaries as have employed their time and attention to enlarge the bounds of 
knowledge, by feeking out and rewarding merit wherever they can find it. i Such de-» 
ferve the greatefl praife ; for if the pleafure is great to conceive and to mature : to. 
afford aid to bring forth, and to cherifh, mud impart to the patronizing mind, the, 
mod pleafing fenfations the pofleflbrs of wealth or power can receive. 

The intention of this fmall tradl is to explain and aflift the encouragers of, and the 
attendants on, a Courfe of Eight Leftures in the Science of Mufic, to be immediately 
be delivered as foon as Fifty Subfcribers have fent in their names, when' a room ; will 
provided, at the Weft End of the Town, furnifhed with the proper apparatus of in-,, 
ftrumenis, fcales, and plans j to which not more than One Hundred Subfcribers, and 
none but thofe that are fuch, can be admitted, at One Guinea each for the Qourfe. - 

As this is a performance on a plan never before attempted, and as, without fonic 
defcription more than an advertisement can impart, the defign may not be under- 
ftood j an account thereof is due to the public, as well as fome preliminary remarks 

introductory thereto. 

The obfeurity that prevails in the works of thofe that have undertaken to explain 

the principles of the fcience of mufic is fo great, as (o make many able profeffors fit 

down contented with a partial knowledge of it's radical principles j and, indeed, 



A 



the 
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the many feeming abfurdities which thofe writers works abound with, have dif- 

couraged the ingenious in their purfuits Co much, as to make them believe that there 
hfab poffi bill ty of Sffigning any reafon for 'thofe principles; or that, whin attained,. 
they are not worth the pains that havp been taken. 

The candid in the profeffion that have been converged with on this fubjett ac- 
knowledge the value of afcertaining fuch principles, but none knew the real advan- 
tages of fuch a refeareh fo well as the Author's late worthy friend and matter Dr. 
William Boy ce, whofe knowledge and abilities juftly entitled him to that merited fixu- 
dtion he enjoyed many years as matter of his Majefty's band of muficians ; who 
having feen fome of the calculations, was pleafed not only to eorhmend and ap- 
prove of them, but gave every affiftance a long- cemented friendfhip could hope 
for, J to bring the fame 'to peffe&ion. By this means a complete theory of the founds 
in mufic has been eftablifhed, and the principles thereof fixed on a foundation Co 
ample -and extenfive, as to explain and alfo to define mod minutely all the three 
genera of the diatonic, the chromatic, and the enharmonic of the ancient Greeks-, 
with the different fpecies belonging to thofe genera; the ratios or proportions of 
which are determined by a feriesof whole numbers, unincumbered with fra&ions, 
to eighteen places in all the fcales, Dr. Boyce has verified in his moft valuable ma- 
nufefipt treatife of compofition, purchafed of his family, (wherein the niceties^ 
of modulation are difcuffed and explained) all the numbers to feventeen places in the 
diatonic intenfe only, extended by double flats and doiible fharps, with their differ- 
ences. Thofe numbers have fince been reduced to their leaft terms in whole num- 
bers, and brought to fifteen places, which will give all the divifions in the prefenr 
practice contained within the cycle of one oftave. The procefs by which thefe 
Were attained is part of the intended courfe. 

There will alfo be given, in the courfe of thefe Ledlures, an explanation of the 
firft principles of the divifion of the true feale of mufic; it's conftru&ion by major 
tones and limmas, or by major tones, minor tones, and major femitones; preceding 
which will be fhewn, the difference of a major tone and a minor tone, with fcales 
thdrcof, mufically, geometrically, and arithmetically conftrudled, wherein all the 
\tfftr divifion 8 thereof will be ken, and all thefe compared with a fcale of commas 
increasing and decrcafing. Thefe will give the opportunity of (hewing the uncertain- 
ties and the errors of authors fince the time that Ptolemy wrote ; many of thofe 
authors m'ifapprehenfions of the Greeks will be pointed out, and this theory fliewnto 
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The greater and leffer fyftems of the Greeks will alfo be explained j the fcak 
maxima (hewn to be rational and of ufe, notwithstanding it is inconcinnous. What 
the concinnous tfedle is : what wastmeant -by the fyftem of a fourth or ^tetrachord : 
why the Greeks divided their fcales into tetrachords : what is to be underftood by 



their disjunct fcales : 



th 



the acumen, and the intention of the gravitas : what acumen and gravitas mean : all 
this in a view not before noticed. ,The names of the Greek notes ,will. alio .bee*- 
plained, and found to convey different meanings than have been hitherto thought of 
by different commentators % foipe of whom have thought the term n^ to peap : j;he 
lowed, and others that it meant the higheft, and many other new and curious obfer- 
vations on thofe names. The feverdi charadlersfor the .notes of ifheir fcales willibje 
alfo claffed, methodized, and reftbred, freed from the errors "of Meimbomus in his 
tranflations of the Greek authors, snd in the diagrams of the fcales pf the modes* 
&c. found in Alyphis and Gaudentius. 

The errors or defers alfo of Boetius, Glareanus, Galileo, Zarlino, Kircher $ 
Rameauy &c. will be (hewn, and a particular notice taken of the Tentamen nova 
Theoriae Muficae,-&c. -of the learned~and ingenious profeffor -Euler. 

The ratios of Ptolemy and the other Greeks will alfo be confidered, as reftored by 
Dr. WalliSy and compared with the ratios of the above fcales of whole numbers, re* 
duced to fexagetfimals to make their comparifons eafy, (hewing how much they 
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the temperament on the harpiichord and organ j a propofal for the beft way of ad- 
juring thofe instruments; hints for an improved harpiichord, to be played upon with ^ 
as much eafe as the prefent inftruments with keys are, and yet to have the fharps 
and the flats diftinft notes, and not to fubftitute a very difco'rdarit found for the true 
one, as at prefent ; and this in a different way from the late Dr. Smith's instru- 
ment, without fluffing the {tops. 

More will be added in the courfe j at prefent thefollowing pages fhew the manner 
of finding the ratios of the founds by' firings and by their numbers or menfurate 
quantity, in a way different from what thefe operations have been performed here- 
tofore, the which, it is hoped, will be found an ufeful affiftant in going through the 
Ledturcs with intelligence and fatisfadtion. 
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A Table of Intervals in Mufic, with their Ratios 



The radical found or unifon 1 or - 



A major comma or fimply comma 



The enharmonic diefis 



A femitone fubminimum 



A femitone minimum 



A femitone minor 



A leimma 



A femitone medius 



A major femitone - 



An apotome 



A femitone maximum 



A minor tone 



80 
128 

250 

243 
648 

625 

25 

24 

256 
243 

128 
16 

2187 
2048 

11 

25 



10 



A major tone 



A deficient third 



A minor third 



9 

9 
8 

3_2 

27 
6 



A major third 



5 



4 



A flat fourth ^ 

25 

A fourth - - - - 1 

3 



A fharp fourth or tritone - - - 



A flat fifth or the femideapente - 



45 
32 
64. 

45 



A fifth 2 



2 



Afharpfifth 11 

r 16 



A minor fixth 



8 



A major fixth 



A flat feventh 




5 

5 

i 

75 

225 
128 

9 



An extreme fliarp fixth 

A JefTer feventh, being the major 
tone inverted - 

A greater feventh, being the minor£ 9 

5 

15 

8 



tone inverted 
A (harp feventh 



5 



An eighth or oiflave 



2 
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A fliort and eafy Method of finding the Ratios of.Muiical latervafe 




Operations, performed on Lines or Strings^ 



!•' 
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1 



I 



N the following two Iines^ S. L. the eye inftantly difcovers a difference in 



their length. 



► t « » » 



g W i ' .J ' l"J ' J ' ' J 1 - J- ■ ; ' . ■ ■■ 



s 






';*•- ' •• ■ - - till <j ;!' 

2. What that difference is may bee«<3:Jy exprefled by numbers, if meafured with 
a pair of dividers ; by which, if their lengths are compared, their ratios will be found" 
to be according as the comparifori fehfnade; either 4a duple or in fubduple ratio, 

3. If S is firft given to know the ratio of L to it, then S is named the radix, and 
L is to S in duple ratio, 

4. If L is firft given to find the ratio o£ S to it, then L U (made the radik, and S 
is to L in fubduple ratio. 

5. If thefe two lines were two mufidri firings of the fame thLcknefs or diameteri 
S of the length of one foot, and L of the length of two feet, and ftretched by equal 
weights or tenfions, the interval in mufic they would make would be, when ftruck 
and compared, the interval of an o&ave, eftimated according to their order of 
founding, 1:2, or 2:1. 

6. If the found of i, S, is made the radix, to which the found of 2 L is com-< 
pared, that interval is the graver ottave, and it's ratio 4 is the duple, or 1 multi- 
plied by 2. 



2 



Radix. 

1 8 

_ L 



Duple, or graver oftave. 



7. If 1, S, is made the radix, to which the found of I / is compared, that in- 
terval is the acuter o&ave to S, and it's ratio { is the fubduple, or 1 divided by z\. 

: . 7 



Acuter odtavc, or fubduple,. 
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a 



I: ~ S 

Radix. 



I 



B 
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8. If two o&aves, graver than the radix, are required, the firft duple muft be 
dupled again j this is named the 2d duple; it's ratio is alfo duple to the firft duple: 
therefore, making 1 S again the radix, the 2d odtave graver is 4 T, or £, being 1 
multiplied by 4. . 



Radix. 
! S 



Second duple 



4 



T 



9.. In like manner i t is two o&aves acuter than the radix i S, and is the 2d 
fubduple thereof, f or 1 divided by 4. 



Second fubduple. 
i t 

Radix. 



JO. What 



or unity, may be 



done with the triples and fubtriples, the quintuples and the fubquintuples thereof io 
infinity increafing, and to feeming infinity, though certainly finite when decreafing. 



T 



Subtriple acuter Twelfth 



1 — Radix, 



3 



Triple graver Twelfth. 



Subquintuple acuter major 17th, 



1 ■— Radix 



5 



Quintuple graver major 17th. 



1 1. No other increafes of the lengths of firings or decreafes, but what arife from 



theft 



mu- 



ficai compofition, though many others are ufed in a tempered fcale, and as fuchare 
borne with from imperfedt inftruments, although they would be condemned in a 
Singer or a Violinift, &c. 
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4 
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5 



4 



3 



2 



I 
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13. If the f is made unity, the ratios below will be proportionate. 

25, 20, 15, 10, 5, 4-, 4., 4, 1- 

14. If 5 is made unity then thefe are like proportionals. 

J > T> T> T> 5* » 0* ij) ao> aj« 

15. If either of the above are reduced to integers in their leaft terms, they will be 

300. 240. 180, 120. 60. 30. 20. 15. 12. 
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MUSICAL ARITHMET 





1 6. 




ONTAINS 



the definitions, the addition, the fubtraftion, the reduction, 
dd or to fubtrad ; the compofing, the de-compfifing, lind the 
reducing to common denominators for the comparing, of the ratios by which mu- 
fical intervals are exprefled. whether fimple, compound, or decompound. 
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S. 



iy. Simple mufical intervals are of two kinds j, the fimple increafing intervals, 
and the fimple decreafing intervals. 

18. The fimple increafing intervals in mufic ate the graver odlave 2 or -i ; 



the 



graver twelfth 3 or 4 > and the graver major fevetiteenth 5 or 4, &c. Thefe are 
integral ratios produced by confidering unity or 1 as the radical found, and multi- 
plying it by 2, by 3, and by 5. 

' 19. The fimple decreafing intervals in mufic are the neuter oftave I , the acuter 
twelfth f, and the acuter major feventeenth f, &cc. Thefe are fractional ratios found 
by the divifions of unity or i, confidered as the radical found, by 2, by 3, and by 5. 

20. The other mufical intervals are all compofed of, or de-compofed by, the 
fimple } for from the increafing or from the decreafing ratios of the fimple mufical. 
intervals above defined, are all other mufical intervals derived, by Addition or Sub- 
traction, or from both. 

21. Every other ratio made ufc of for an interval, by any author heretofore, 
which cannot be derived from feme of the fimple, or from their combinations, is not 
a mufical number, but is an approximation, or is derived from a tempered fyfiem, 
and fubftitutcd for the true ratio. 

22. Thefe ratios always confift; of two numbers, one of which is placed over the 
undermofi, and named the numerator.; the other number placed under the upper- 
most is termed the denominator. 

23. The denominator fhews how many parts any quantity is divided or fuppofed 
to be divided into, and the numerator how many of fuch divifions the ratio confifts 
of; or the numerator may be confidered as a quantity, and the denominator will 
exprefs what part thereof. 

24* When 
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24. When the greateft number is in the numerator, as £, it is a ratio greater than 

unity, formed from the fimple quintuple 5, divided by 4 $ this gives the increafed 
major third below the radix 1. 

25. But if the leffer number of the two is in the numerator, as *., it is a ratio 
lefler than unity, found by dividing the fimple triple 3 by 4, giving thereby the de- 
creafed fourth above the radix 1. 

26. The fame ratio {- may be derived from multiplying the 2d fubduple | by 5 5 
and alfo the ratio \~, by multiplying the fame 2d fubduple ^ hy 3. 

27. All ratios not otherwife mentioned, are fuppofed to be quantities greater than 
unity; and when they are ufed in the different operations in arithmetic, are to have 
their largeft number in their numerators. 



Addition of Mufical Intervals 




S performed by Multiplication of Ratios, and is the increafing of mufical ratios, 
which may be confidered as extending a mufical firing.; to perform which this 

is the Rule : 

28 1 Multiply the numerators together for a new numerator, and alfo multiply the 
denominators together for a new denominator; the fir ft: placed over the laft, gives the 
required interval's ratio. If this new ratio is not in it's leaft terms, it mufi be re- 
dui-d thereto, it any number can be found that will divide the numerator andithc 
denominator without leaving a remainder, (fuch number is called a common mea- 
furer) and when fo reduced the work is finished. 



To add a fifth 1 to a fourth J 

2 3. 



hy make 



The increafing oftavc 



2 4. 12 —,, . j. .j t ,\ 12 /' ^i^ 2 






Z 3 (> 

by make 



This divide by 6) — f make - 



Or an o&ave graver 



20, Or the two ratios may be firfi reduced, if any number can be found that will 
divide the numerator of the one, and the denominator of the other, without any re- 
mainder j and alfo if any number (hall be found in the denominator of the one, and 
in the nunieiator of the other, they may be both cancelled or fcratched acrofs by a 

C diagonal 
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diagonal ftroke, and the rcmaining^gures^ftcr t&efe fcdualoh^ mttltlpWtbg&h 

win give the required fum of the interval fought! ■ 



the 



the 



notice of that i, only cancel the 2, and the work will be thus: 



eflary 



3 



X 



2 

3 



Then 



as in the other two places there are a 3 above, and alfo a 3 below, cancel 
them both, and the 2 above the fecond ratio is the required Turn, under which an 
unite mud be placed when all the figures in the denominators are cancelled. This 
gives the duple as before, and the whole (lands thus :■ 



1 




x 



2 

i 



2 



1 



The graver Odtave 



3° 



Another Example. 

Add to a fourth 3 a major third I and a minor third - 



4 



S 



4 
3 



5 

4 



x 



6 

5 



2 
I 



Here 4 in the firft and fecond ratios, and 5 in the fecond and the third ratios, 
cancel each the other; alfo 3 will divide 6 twice j put the quotient 2 over the 6, 
then cancel that 6 and alfo the 3 in the firft ratio ; the 2 then only being left above, 



/hews 



as below. 
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X 



2 

1 



2 
1 
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' '• KTotfe Examples of AdJition. 

31. Add a fourth i a fourth £ arid a major tone "t together. 



3 3 * 

£ x f x i ' = - Otoe. 



* 7 ? 1 



; 




y \ 



32. To add a Comma to a Comma, 

8 _£ x ?i == ^i : a 2 Commas. 

80 80 ■ 64OO 



33. To add two major tones together, 
2 x 2. = ?i This is the fuperfluous third in the fcala maxima, 

8 y 64 

* 16 

34. To add a major tone 2 a minor tone if? and a major femitone — together. 

o 9 " " 



'5 



2 2 



£. „* £* v ■ *± = £ A fourth; 



< * 



3 

Here 9 in the one part cancels the 9 in the other, 8 divides 16 twice, the 2 put, 
over the 16 and cancel both; 10 gives 2, and 15 gives 3 if divided by $} cancel 
10 and 15, then 2 multiplied by 2 produces 4 for the new numerator and' 3 in the 
denominator put under the 4 makes the ratio of a fourth, as above. 

jr. Two fourths added is 

£ x £ -= 2^ a leffer feventh. 
3 3 9 

W 

This leffer feventh L- added to a major tone 2 make - theoftave. 

o I 



* 

p 



9 



Subtra&ion 
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Subtra&ion of Mufical Intervals 




S performed by divifion of ratios, and may be con/idered as the dimini/hing of a 
mufical firing in proportion to the quantity of the propofed ratio, no alteration 
being made in it's tcnfion; to perform which this is the Rule : 

36. Multiply the numerator of the interval to be fubtradted into the denominator 
of the interval from whence it is to be taken, and the produd will be a new deno- 
minator; then multiply the denominator of the interval to be fubtraded into the 
numerator of the interval from whence it is to be taken, and place the produd over 
the firfl: found product for a new numerator. The interval exprefled by this new 
ratio will be the fought difference, if it is in the loweft terms, elfe it muft be re- 
duced by a common meafurer as before,. 



37* Take a fourth £ from an odave ? 



3 1 



3 from V- ( leaves - reduced to 3 A fifths 



3 ' 1 * 4 2 



Here 



make 4 for the new de 



nominator; and 3 in the firfi, multiplied by 2 in the fecond ratio, make 6 for the 
new numerator ; that ratio divided in both parts by 2,. gives the reduced ratio of a 
fifth, for the required difference. • 



be 



~ ' - — ~ w *w*#i#m ujdi win uiviue 

both the numerators without any remainder, or both the denominators without any 
remainder. Thus 2 Will divide 4 in the firft ratio, twice; place the quotient 2 over 
the 4, and cancel the 4; cancel alfo the 2 in the fecond ratio, as 2 is once contained 
in it) then, as there is no figure to multiply 3 w'nh, carry it up to the numerator of 
the difference, and multiply the 2 by 1 for the denominator of that difference and 
the operation will /land as below, and (hew the difference to be a- fifth, ' 



2 



£ from \ L ( leaves 2 



) I ( leaves 2. = A fifth 



3 ' ' l v 2 



39 < Take 



I '3 



39. Take a fourth 1 and a major third 5 from an o&aye 



* ** 



% 



3 4 l 

^ + £ from ) J ( leave - A minor third. 



t 



3 f ' 1 * 5 

Here the firft two ratios being to be added together before they are fubtrafted, 
are before that operation reduced by cancelling the 4 in each, then 5 is multiplied by 
1 to make the denominator, and the 3 by 2 to make the numerator. 



40. Take a major third £ and a minor third - from an odtave i 



4 5 t 



3 



* 1 f +rr\rw A f 1p*5t*i» r 



* + £ from ^ 2 



$ g 




leave z A fourth 

3 



2 



Here 5 being found in the numerator and the denominator of the two inter- 
vals to be added together before their fum is to be fubtrafted, both are cancelled ; 
then 2 will divide the 4 and the 6 without any remainder : thefe being cancelled 
alio, and their quotients multiplied crols-ways, 3 with 1, and 2 with 2, give £, or 
a fourth, for the difference fought. 



4* 



Take a major tone 2 from a major third i and a minor third ~ 

o 4 5 



* from ^ i + ^ ( leaves 4 A fourth. 



4 ? 

Here each 5, in the ratios to be added, is firft cancelled ; then finding that 4 and 
6 in the upper and in the lower part of tbofe two ratios may be divided by 2, 
they are brought to 2 below and 3 above, and the 4 and 6 are cancelled alfo; then 
o in the ratio to be fttbtraclcd, and 3 in the tad of the ratios from whence it is taken 
being both divifable by 3, put down 3 over the 9, and cancel that 9 and the 3 in 
the laft ratio : after that 8 and 2 are divisible by 2, put down the 4 under 8, and 

D cancel 



cancel that $ and the 2. After thefe operations, th^er 
with in the lower parts of the two lad ratios, becaufe 



manner 



A that ratiQ is a fourth, the required dtfF* 




The Reduction of Ratios,, in order to add or to fubfrad!, depends 

pn this %>rt Thepreijj, 

42. *JF ratios are multiplied in their numerators and in their denominators by any 

number, or if any number will divide their numerators and their denomina- 
tors without a remainder, they will be found after either or both thofe operations to 
be in the fame proportion as they were before, but in higher or lower terms. 

43. Thus t myjfipli^d by 3 in both the num.eratqr and iq the denominator will 
make T C9 which is the fame fubduple in higher terms. 

44. Alfo tt, divided in both the numerator and in the denominator by 8, gives 4.* 
which is tbe f&jnc quantity in the leafl: terms,. 

45. fiirthcr 6:5:3, multiplied by 2, make 12:10:6, eq.ua] to the above, 
4/3. Alfp 16 : 18 : 20, divided by 2, give 8 : 9 : io, in their lead terms. 

47. Likewife 45 : 50 : 60, divided by 5, give 9:10:12, which are propor- 
tionally the fame as thofe quantities were before fych divifion* 



The Reduction, in order to compare two 01 more Ratios together, 



is thus performed 




M 



the 



only two ratios : or multiply the denominators of all the ratios together 
if there are more than two ratios, for a common denominator; then multiply each 
of the numerators feparately by all the denominators of each other ratio but it's own • 



thefe 



will 



clearly feen. If after thefe opcratipns tjicy can be reduced to lower terms by any 
number that will divide all the numerators and all the denominators, without any re- 



the refult will give other radios in the fame proportion 



EXAMPLE 



I 



* • 
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EXAMPLE 



I. 



49 



Reduce, - and - 

2 3 



to common denominators. 



The denominator of the firft fraction 2, multiplied by the denominator of the fe- 
cond fraction 3 ? will produce the common denominator to both, 6. 

Then, the numerator of the firft fraction 1, multiplied by the denominator of the 
fecond fra&ion 3, will produce the new pumerator of the firft fraction 3. 

Further, the numerator of the fecond fraction 2, multiplied by the denominator of 
the firft: fraction 2, will produce the new numerator of the fecond fraction 4. 

Thefe new numerators being each wrote over the common denominator, will make 
thefe : 



1 

z 



apd 



2 equal to - 
6 2 



and 



2 

3 



50 



EXAMPLE 



II. 



6 



5 



Let 2 - - 

8 5 4 



and 



4 
3 



be compared by reduction* 



Firft denom. 8 firft num. 9 fecond num. 6 third num. 



Second den. 5 



Third den. 



40 
4 



160 
Fourth den. 3 

Com. den. 480 



5 



4* 
4 

180 
3 



54o 



8 



48 

4 



192 

_3 
576 




40 
5" 



200 

600 



fourth 



num. 4 

8 



3* 

160 

. 4 
640 



Thefe placed in order over the common denominator, give 



540 

480 



Equal to I 





480 

6 



5 



600 
480 



5 

4 



640 
480 



3 



51 Theft 



•)», 



16 



5 1 . Thcfe may be all reduced into their leaft terms by dividing each member of 
the whole by 4, which, when done and compared with unity or 4-, the radix, (by 
multiplying it in the numerator and in the denominator by the reduced common de- 
nominator) give" the under-placed ratios with their intervals or differences between 



each other. 



Radix 



120 



tone 



»3f 



! 20 major I2 o 



femitone 
m uj or 



14-4 

120 



femitone 
minor 



US. 

120 



femitone 
nujor 



160 

120 







Sounds 



G 



F 



E 



Eflat 



D 



ci. By fimflar operations are ratios alio reduced to whole numbers, for if the 
numerators of the lad reduced ratios are taken wilhout their common denominator, 
they will give a (erics of whole numbers in the fame proportion as the ratios at fir ft 
were • the firft term of which (cries will be that common denominator for the radix. 



Radix 



120 



'35 



144 : 150 



160 



r?. Theft may alio be eafily converted into numbers with decimal parts, or deci- 
mals of j, 2, 3, &c. places, thus: 



12 . o 

. 120 
, OI20 



'3 • 5 

1 • 35 
• U5 

°V!5 



14 . 4 
1 .44 

. H4 
0144 



o 



T 5 



1 . 50 
0150 



16 . o 
1 . 60 

. 160 
• 0160 



mixed 
mixed 

decimals 
decimals 



Each of ifccfe are a ferics alike proportional, being made federally a tenth, an 
hundredth, a thoufandth, and a ten ihoufandth lefs than the firft (cries of whole 



numbers. 



ex. If cithpr unity or a whole number is made ufe of in any of the above opera- 
tions, it mud be exprcflcd as a ratio by putting i under it thus, as*; -or .J, for i 

and 4, &c. 



COROLLARIES. 



t >7 ] 




O R O L L A 








55. "[p VERY ratio having 1 or unity for it's denominator is a whole number, as ± 

is i, ~ is 2, i is 3, &c. 

56. Every whole number is always fuppofed to have 1 or unity under it for it's de- 
nominator, to a (lift the underftanding in having a clear idea thereof, thus, 6 is ~, or 
fix quantities, one of which fuch quantities is conceived and determined in the mind, 
as fix (hillings, fix yards, or fix days, &c. 

57. Every ratio whofe numerator can be exactly divided without leaving any re- 
mainder by its denominator, and that being more than 1 or unity, is alfo a whole 
number wrote as a ratio, but not in it's lowed terms. Such are improperly named by 
arithmeticians, improper fractions, for the term improper mujl convey to the mind a falfe 

or confufed idea. 

58. All other ratios having their numerators greater than their denominators, being 
not exadly divifable thereby, and their denominators greater than 1 or unity, are 
mixed numbers or quantities greater than a whole number, being an unit or a whole 
number and a fraction, as ^ gives 1 f ; 4 is 4 ij and * is 2 4. Theft are alfo im- 
properly named improper fractions. 

59. Any ratio having in it's numerator 1 or unity, and in it's denominator fome 
number greater than unity, but which cannot be divided by any other number than 

unity, is a fimple fraction, as 4> t> t> t* & c ' 

60. If the denominator of any fractional ratio, having unity for it's numerator, can 
be divided by any other number befides unity, it is a decompound fraction, 
Sec. The firft may be divided by 2, the fecond by 2 and by 3, and the third by 3. 

61. Every ratio in it's lead terms having a number greater than unity in it's nu- 
merator, and it's denominator greater than the numerator, is cither a compound 
fraction, or elfe a decompound fraction, according to the manner of it's production ; 
it may alfo be a compound and a decompound at the fame time. 

62. The compound fradtion 4 is made up of three, fifth parts of an unit, if f is 

given to multiply it by 3. 

63. The fame -J- may be termed a decompound fraftion, if 3 or £ is given to be 

divided by 5 ; it is then in that cafe decompounded, or undcrftood as the fifth part of 



T> TT9 V) 



the quantity 3 



F 64. Further, 






C *8 

64. Further, the fame £ may be both a compound and a decompound fra&ion, if 
found by having 4- .-given to multiply it by 3, and afterwards to divide that produdl 

by 5, this is an unit "firffc encreafed three'tirnes and afterwards decreafed a fifth part. 

65. The idea of compound, is an increafe of quantity. 

'66. The idea of decompound is a decreafe of quantity. 

by. Hence the fra&ion of a fraction, as the -J of -J. of 4. is a decompound fracftion, 
•and not a compound fraflion, as has always been heretofore taught 5 for the f of an 
unit is thereby made the ^ part thereof. 

68. If a ratio or a fraction is to be multiplied by a number, and that number will 
evenly* divide the denominator of fuch ratio, the quotient of fuch divifion placed un- 
der the numerator will give a ratio equal to the firfl: ratio, if it's numerator was mul- 
tiplied by fuch number, and afterwards reduced to its lead terms, which is the man* 

ner of doing it, if the number will not evenly divide the denominator. Thus, 
multiplied by 3 makes £, whether the 2 is multiplied by 3, or the 9 divided by 3 ^ 
in the firfl: cafe, there will be found £, which reduced is *-, as before, 

69. If any fradion or any ratio is to be divided by a number, and that number 
will evenly divide the numerator of fuch ratio or fraftion, the quotient of fuch divi- 
fion placed over the denominator will give a ratio equal to the firfl: ratio, if it's de- 
nominator was multiplied by fuch number and afterwards reduced to it's lead terms,, 
which mud be done if that number will not evenly divide the numerator. Thus, 
£ divided by 4 gives £; whether 8 is divided by 4 firfl, or whether 9 is multiplied 
by 4, making f- 6> and afterwards reduced to it's leaft terms, it gives 4, as above. 

70. All numerators are real multipliers or increafers, as -I or ±, &c # 

71. All denominators arc real divifors or decreafers, as T or T , fcc. 



IT 



Wi 



and controverted qucflions on the divilions of the fcales of mufic j and feveral pro- 
blems have and may again be wrought in a few minutes, by the affidance of forae 
harmonical tables constructed thereby, as would in the common way of calculation 
require feveral years for their performance, even if no error fhould occur in the ope- 
ration that way, which it is hardly pofliblc to expect, for frequently the numbers are 
60, 100, or more places, before their redu<5tion to their leaft; terms. 



As 



T ' 
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- I 

— s 

As an Inftance of what is here advanced, and to (hew the brevity of fuch method, 
are given the fallowing ratios, which >re jthe quantities that kre. ^contained in tBe 
compafs of one oftave of the fcale of founds belonging to the fpecies of the diatonic 
in te rife, in l both the acumen and 4n the gravitas, with the reduced extenfiohs to 
double flats and doublelharps ; all which the late Dr. Boyce Verified from four ra* 
dical numbers fir ft afcertained and imparted to him for that~purpofe. 

Within the extremes of fuch an oftave are contained all thefe differences "between 

* V » w t 

it's feveral component parts. 

The number of the ratios, and the; nominal quantities of each. 

Pour of — V ■ • — M- An enharmonic diefes and a minor refidual. 

10460353203 - 

Two of 221 — 744*77° 4 Two minor commas and a minor refidual. 

6*630377364883 

Six of J ~^M2 D( ? A minor comma and a minor refidual. 

847280609443 

Sixteen of — A major comma. 

80 

Nineteen of — Z- & minor comma. And 

2025 

Thirty-eight of 3 2 °^ A fchifma. 

32768 

The above make $$ differences between 86 founds, which are the number of fubdi- 
•vifions in that odtave. When they are all furc 

They have been, and at any time may again be added, by any perfon only ac- 
quainted with the firft two rules of arithmetic, in iefs than ten minutes. 

A rj 1 • IO48C760000 

A minor refidual is — 2~^ 

10 4&°353 20 3 






The pleafure of having made this difcovery is a fufficient reward for the appl 



refearch 



rived from the fame. 



CONCLUSION 
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N C L U S I O N 



( 



EVERY thinking enquirer after improvement, to whofe hands this may happen 
to make it's way, muft perceive the great advantages to be derived from an invefti- 
gation of thefe truths. For, whofo fhall be able to clafs and arrange rr.ethodically 
and clearly ; to mark down and to point out, the divifions and the diftindions of all 
the founds in melody and in harmony, belonging to the fcales of the different fpecies 
of all the genera, in mufic, accurately and alfo evidently unto the fenfes and unto 

the reafon ; to afcertain the component parts thereof, their ratios and their connec- 
tions with their differences exadly and minutely; and by thefe means to fix in the 
mind indifputably and indubitably, that beautiful order in which the principles of 
this DIVINE SCIENCE have always exifted, (till remain unchanged, and 
eternally (hall endure — Mud have as much advantage above another not fo inform- 
ed, as one voyager with an exadl chart and compafs mud have over another affiled 
by repeated' trials and experience only, notwithftanding the knowledge of the latter 
may be thought and likewife be found to be fufficient. 



THE END, 




ADVERTISEMENT. 



Lately ptiblifhed by the Author of this y Price \2s. 

Twelve Sonatas for Two Violins and a Violoncello, 

* 

The Baflcs of which arc correctly figured for the Accompaniment on the Harpfichord, and were 
compofed for the Ufe of his Pupils, and of fucb as wi/h to acquire the true Knowledge of 
that Art upon Scientific Principles. 



